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Abstract

Erosion is considered one of the main causes of land degradation worldwide,
particularly in the extensive arid and semi-arid regions, due to its significant
environmental and geomorphological impacts. Accordingly, this study aimed to
estimate gully erosion in the Wadi Al-Naft basin, Kirkuk Governorate, by applying
the Bergsma coefficient and utilizing Geographic Information Systems (GIS)
techniques. The results showed that erosion intensity ranges from very low to
moderate and high, with the area of slight erosion reaching 17.666 km?, moderate
erosion 103.584 km?, and high erosion 135.383 km?, while very high erosion recorded
the smallest area of 1.425 km?. The findings also revealed that moderate erosion is the
dominant type in the basin, reflecting a relative balance between surface runoff energy
and the resistance of surface formations, particularly in areas with moderate slopes.
Accordingly, the study recommended directing soil conservation measures toward
zones of moderate, high, and very high erosion by enhancing natural vegetation cover
and reducing unregulated human activities, especially in the upper parts of the basin.

In the present study, an effective analytical tool developed within a Geographic
Information Systems (GIS) environment was utilized to assess gully erosion levels
based on the Bergsma method, as proposed by Ismaeel et al. (2021). This Python- and
ArcGIS-based program was designed to divide the drainage network into cells,
calculate erosion levels, and perform spatial analysis, thereby enhancing the accuracy
of estimation and identifying the seven categories of erosion severity within the study
basin. The results of applying this tool in similar basins have confirmed its
effectiveness in linking the characteristics of the drainage network and slope to the
spatial and functional development of gulliesKeywords: Environmental
geomorphology, Human impact, Spatio-temporal analysis, Sentinel-2, Land cover
change

Keywords: erosion, oil valley, Perksma, land cover.
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